The sweet protein monellin consists of two noncovalently associated polypeptide chains, the A chain of 44 amino acid residues and the B chain of 50 residues. Two different primary structures have been reported for each of these chains. The complete amino acid sequence of monellin wasdetermined by a combination of FAB-and ESI-mass spectrometry, and by automatic Edmandegradation.
The sweet protein monellin has been isolated from the fruit of the West African plant, Dioscoreophyllum cumminsii (Stapf) Diels, and is 3000 times sweeter than sucrose. 1>2) Monellin consists of two noncovalently associated polypeptide chains, the A chain of 44 amino acid residues and the B chain of 50 residues. Two different primary structures have been reported for each of these chains,3~5) the difference lying in positions 22, 25 and 26 of the A chain, and 49 and 50 of the B chain.
In our previous paper,6) we synthesized monellin to the structure proposed by Frank and Zuber.4) The synthetic monellin was identical to natural monellin by high-performance liquid chromatography (HPLC), but not by tryptic peptide mapping. These results indicated that the reported structure for monellin differed slightly from that of natural monellin. Therefore, we determined the primary structure of monellin.
Materials and Methods
Abbreviations follow the recommendations of the IUPAC-IUBJoint Commission on Biochemical Nomenclature in Eur. J. Biochem., 138, 9 (1984 Results and Discussion It is known that approximately 10% of the Achain of natural monellin carries an extra phenylalanine at the N-terminus,4) this peptide being termed the Phe-A chain. Sequencing was performed after separating the A, Phe-A and B chains, which was readily accomplished by reversed-phase preparative HPLC.The analytical HPLCelution profile is shown in Fig. 1 . Peaks I, II and III were separately collected, concentrated and lyophilized, their amino acid compositions being given in Table I . Peaks I, II and III were assumed to be the A chain, Phe-A chain and B chain, respectively, from their amino acid compositions. The sequences of the A and B chains were determined by and 26, where the ambiguity lay, were assigned to Asp, Glu and Asp, respectively. The rest of the sequence was determined by automatic sequencing of a tryptic peptide, after a tryptic digestion of the A chain. The amino acid composition of each tryptic peptide ( Fig.  2) was determined, and the results are given in the results of the sequencing procedure and of FAB-mass spectrometry of the A chain, the complete aminoacid sequence of the A chain was determined to be that shown in Fig. 3 . This sequence is identical to that proposed by Frank and Zuber.4) This result supported our previous workon tryptic peptide mapping, in which the tryptic peptide map of the synthetic A chain was identical to that of the separated natural A chain.6) Similarly, the separated B chain was subjected to automatic Edmandegradation. In the sequencing procedure, the Gly, Glu and Thr residues were detected as the N-terminal amino acids, although the peak on HPLCof the phenylthiohydantoin (PTH)-Thr derivative was extremely small whencomparedwith the PTH-Gly and PTH-Glu derivatives; it is known that the recovery yields of the PTH-Thr and a Hydrolysis in constant-boiling HC1containing 1% phenol for 24hr at 110°C. Data are given as molar ratios. Values are from a single analysis and are uncorrected for partial destruction or incomplete hydrolysis, b Names of tryptic peptides and the sequence position in the A chain (in parentheses).
c Numbersin parentheses are the values obtained from the sequence. Thr-B chains) from the B chain with ordinary HPLCsystems were unsuccessful. Anattempt to separate these peptides by analytical FSCE was also unsuccessful; it gave two peaks in a ratio of 23 : 77. Therefore, the sequence of the B chain determined by automatic sequencing of the tryptic peptides, after a tryptic digestion of the mixture (Fig. 4) . The amino acid composition of each tryptic peptide (Fig. 4) was determined, and the results are given in Table III . The sequence of each tryptic peptide was determined by an automatic Edmandegradation. The sequence (-^) was determined by automatic sequencing, and the amino acid compositions of the peptides (LJ) from HPLC (Fig. 4) were determined by an amino acid analysis. The molecular weight of tryptic peptide BT6 was determined by FAB-mass spectrometry.
to an automatic Edman degradation.
The HPLC elution profile of the prolyl endopeptidase digest is shown in Fig. 5 . The sequence of each peptide thus obtained was determined by an automatic Edman degradation.
The amino acid composition of peptide BT4 (Fig. 4) agreed with that of the C-terminal hexapeptide. Its sequence was determined by automatic sequencing to be Thr-Ile-Tyr-GluGlu-Asn (45-50). Thus, positions 49 and 50, where the ambiguity lay, were assigned to the Glu and Asn residues, respectively.
In the automatic sequencing procedure of peptide BT6, no PTH-amino acid derivative appeared at position 41 corresponding to a cysteine residue. An FAB-mass spectrometric analysis of peptide BT6 gave a protonated molecular ion at m/z 587 vs. the calculated value ofm/z 587 for Val-Ile-Arg-Pro-Cys.
From these results, the only cysteine residue was assigned to position 41. Consequently, the complete amino acid sequence of the B chain was determined to be that shown in Fig. 6 . It was found by ESI-mass spectrometry that approximately 19%of the B chain carried an extra threonine at the N-terminus, and approximately 24% of the B chain lacked the N-terminal glycine, as already described. The sequence is identical to that reported by Bohak and Li. 3) The peptide from peak II (Fig. 1) was confirmed to be the Phe-A chain by FAB-mass spectrometry and automatic sequencing of the Phe-A chain. An FAB-mass spectrometric analysis of the Phe-A chain gave a protonated molecular ion at m/z 5398.4 for a calculated value of m/z 5399.2. Residues Phe1 to Arg33 were determined by automatic sequencing of the intact Phe-A chain, and residues Arg2 to Arg33 of the Phe-A chain agreed with residues Arg1 to Arg32 of the A chain. The rest of the sequence was determined by automatic sequencing of two peptides obtained from a tryptic digest of the Phe-A chain (data not shown), the two tryptic peptides corresponding to peptides AT4 and AT10 obtained from the A chain in Fig. 2 . Tryptic digestion of the Phe-A chain was performed as described for the A chain (data not shown). The tryptic digest of 
